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A remarkable career in science—Joseph G. Gall

Sharyn A. Endow & Zehra F. Nizami &
Susan A. Gerbi

Received: 23 May 2013 /Accepted: 10 June 2013 /Published online: 5 July 2013
# Springer Science+Business Media Dordrecht 2013

Abstract A festive group of ∼150 current and former
students, postdoctoral and other associates, and col-
leagues gathered during the weekend of April 12–14,
2013 to celebrate Joe Gall’s 85th birthday. The gather-
ing, hosted by the Carnegie Institution for Science,
Department of Embryology (Allan Spradling, Director)
and organized by a group of Joe’s current and former
students (Zehra Nizami, Alison Singer, Ji-Long Liu,
Virginia Zakian, Susan Gerbi), was held in Baltimore,
MD. Dinners and symposia extending over 3 days cel-
ebrated Joe’s scientific findings over the years, together
with those of his former students, postdoctoral fellows,
and other associates (see program at https://sites.
google.com/site/gallsymposium2013/).
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Joe Gall’s scientific career has spanned nearly
70 years—from 1942, when he received his first micro-
scope as a gift from his parents and began using it to
study natural specimens collected on his parents’ farm, to
the present, where he continues to make important dis-
coveries about cells, the organization of molecules in the
cell, and how they function. Much of Joe’s interests over
the years have focused on chromosomes and their struc-
ture, the organization of DNA in the nucleus, changes in
gene number in oocytes and other cells, transcription of
RNAs, and the cellular complexes involved in RNA
processing. His findings have touched on many basic
problems in chromosome structure and function, includ-
ing the number of DNA strands per chromatid, the nature
of chromosomal ends, and how chromosomal DNA is
replicated. They have also focused on gene structure and
function—the nature of a transcription unit in eukaryotic
cells and the processing of nascent RNA.

Throughout his career, a hallmark of Joe’s work has
been a deep interest in biology and the natural history of
organisms, coupled with the use of diverse organisms to
investigate specific biological problems. For example,
the giant lampbrush chromosomes of amphibians pro-
vided material that inspired his early experiments, while
the ciliated protozoan Tetrahymena with its extrachro-
mosomal rDNA and abundance of short macronuclear
DNA fragments was an ideal organism for studying the
structure and replication of extrachromosomal rDNA,
and for discovering the molecular nature of chromosome
ends, or telomeres. Work in his lab revealed that telo-
meres contain hexanucleotide repeats (Blackburn and
Gall 1978), providing the foundation for the Nobel prize
winning discovery of telomerase by his former postdoc-
toral student Elizabeth Blackburn and her student Carol
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Greider. By selecting an organism appropriate to the
biological problem under consideration, Joe has made
important findings that are of general significance and
relevant to many eukaryotic organisms. More than this,
however, the qualities that define Joe’s science have been
a deep interest in the problem in which he is engaged, the
insight to formulate a sometimes deceptively simple
experiment to address the problem, and a clear and
thoughtful interpretation of the findings.

Joe’s scientific contributions have had major impacts
on the way we think about chromosomal DNA and gene
structure, and the changes in DNA that occur during
development, as well as RNA and its processing in the
cell. His many scientific findings (Endow and Gerbi
2003) have been recognized by the scientific communi-
ty by a number of awards that, during the past decade,
include the 2006 Albert Lasker Award for Special
Achievement in Medical Science and 2007 Louisa
Gross Horwitz Prize. Joe has also contributed to the
scientific community: he served as President of the
American Society for Cell Biology (ASCB) in 1968
and received the 1983 E.B. Wilson Medal, the
ASCB’S highest honor for science. He also served as
President of the Society for Developmental Biology
(SDB) in 1985 and was awarded the 2004 SDB
Lifetime Achievement Award.

Joe’s impact as a scientist is further reflected in the
large number of PhD thesis students he has trained
throughout his career (>30), as well as the numerous
postdoctoral fellows (>40) and other laboratory

members he has mentored. He has played a pioneering
role in efforts to help women gain equal stature in the
scientific community, which is reflected in the extraor-
dinary outcome that three of his former women mentees
(Mary-Lou Pardue, Susan Gerbi, Elizabeth Blackburn)
have been elected ASCB President during their careers.
In recognition of his superlative training record, he
received the 1996 AAAS Lifetime Mentor Award and
the 2006 ASCB Women in Cell Biology Lifetime
Achievement Award. He is also a member of the
Rosalind Franklin Society, whose mission is to pro-
mote the contributions of women in the life sciences.

It could be said that Joe never misses a teaching
opportunity, not only participating in formal settings,
such as the popular microscopy course he taught during
his time at Yale University and now teaches at the
Carnegie Institution, but also by taking time to point
out an interesting insect species on a walk or demon-
strating how to observe a solar eclipse safely. In addition,
his daily habits endear him to his colleagues; he is a
regular lunchroom companion and his office door is
always open to those brandishing a freshly developed
Northern blot, seeking advice, or requiring taxonomic
identification of a freshly captured “critter.” His accessi-
bility and unhurried disposition are testaments to his
reasoned approach to science, his disciplined work
schedule, and exceptional organizational skills. The pho-
tograph shows Joe seated at the dissectingmicroscope on
his lab bench, where visitors to the laboratory will typ-
ically find Joe hard at work on his latest experiments.

The birthday symposium began with a plenary talk by
Joe, focusing on key events and findings during his
career, including his parents’ move to a farm during
WWII and the impact of the rural environment on his
interest in nature (Gall 2006). Lampbrush chromosomes,
the object of Joe’s PhD thesis researchmore than 60 years
ago, resurfaced at several times during his career and still
play a prominent part in his work on chromosomes
(Kaufmann et al. 2012; Liu and Gall 2012). His visual-
ization by phase contrast microscopy of the kinetics of
breakage of the lampbrush chromosome loops by
DNAse provided early evidence that a chromosome
contains a single double helix of DNA (Gall 1963).
Joe used amphibian oocyte nuclei with their cap of
amplified ribosomal DNA to develop the now widely
used method of in situ hybridization (Gall and Pardue
1969). After decades of research with a variety of
organisms, including Drosophila, Tetrahymena, and
Dytiscus, and study of many nuclear organelles
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including the Cajal Body, Joe has returned to studying
the amphibian oocyte where his “deep” sequencing of
lampbrush chromosome RNA has revealed stable
intronic sequences (Gardner et al. 2012).

The meeting continued with presentations by Joe’s
many former students, postdocs, and other associates.
Talks on RNA included viral noncoding RNPs (Joan
Steitz) (Steitz et al. 2011), identification of rRNA con-
served nucleotide elements that highlight functional
sites in ribosomes (Susan Gerbi, in preparation), analy-
sis of the phosphoprotein P0 ribosomal stalk protein and
its intriguing nonribosomal function in Plasmodium
where it is located on the cell surface (Linda Hufnagel,
unpublished), RNAi knock-down of Nopp140 RNA that
results in cytoplasmic particles of decapping protein as
part of the nucleolar stress response (Patrick DiMario)
(James et al. 2013), in vivo tracking by GFP of nanos
and oskar RNAs that localize at the posterior pole of
Drosophila embryos (Liz Gavis) (Lerit andGavis 2011),
and RNA editing (Michael Jantsch) (Levanon et al.
2005). A session on developmental biology included
development of the vertebrate eye (Rob Grainger) (Jin
et al. 2012) and the role of the Rax gene (Milan Jamrich)
(Bailey et al. 2004), heparin sulfate proteoglycan syn-
thesis that allows generation of the BMP gradient in
Drosophila embryos (Rahul Warrior) (Bornemann et
al. 2008), dorsal appendage formation in Drosophila
(Celeste Berg) (Dorman et al. 2004), and the role of
SOX9 in gonad development (May Penrad-Mobayed)
(El Jamil et al. 2008). A cell biology session included
the molecular mechanism of force production in spin-
dles by a kinesin motor (Sharyn Endow) (Liu et al.
2012), design and expression of affinity reagents for
research by fusing the protein of interest to the M13
coat protein (Brian Kay) (Huang et al. 2012), the
cytoophidium/CTP synthase compartment (Ji-Long
Liu) (Liu 2010), study of a mouse model for Rett syn-
drome whose phenotype can be reversed by expression
of the MeCP2 gene (Adrian Bird) (Bird 2011), and
treatment of acute myeloid leukemia (Harry Erba)
(Levis et al. 2011).

A session on model organisms included a study of
Hydra regeneration by RNAi against targets identified
in a chemical genetics screen (Rob Steele) (Chapman
et al. 2010), requirement of AS12 transcription for
endocycling in Tetrahymena (Kathy Karrer) (Yin et
al. 2010), and T cell response by catfish to a parasitic
ciliate (Craig Findly, unpublished). A session on chro-
mosomes touched on maintenance of Drosophila

telomeres and centromeres (Mary-Lou Pardue)
(Pardue and DeBaryshe 2011), gene conversion and
hypomethylation in Coprinus (Pat Pukkila) (Stajich et
al. 2010), splicing factor recruitment to lampbrush
chromosomes (Michel Bellini) (Kim et al. 2012), evo-
lution of H3K4 methyltransferases (Manuel Diaz)
(Chauhan et al. 2012), and Pif1 helicases that can
overcome replication fork barriers such as those
caused by G-quadruplex DNA (Virginia Zakian)
(Paeschke et al. 2013).

A talk by current members of the Gall lab highlighted
recent findings and illustrated how Joe continues to steer
the lab in new directions by applying sophisticated
technologies to classical problems. Zehra Nizami intro-
duced the lab’s latest discovery of a novel class of
noncoding RNA derived from the introns of transcribed
genes, termed stable intronic sequence RNA (sisRNA)
(Gardner et al. 2012). These RNAs were identified by
performing next-generation sequencing on pure nuclear
versus cytoplasmic fractions of the cell, which Joe
obtained by hand-isolating germinal vesicles from giant
amphibian oocytes. Eugene Gardner described the ini-
tial characterization of nuclear sisRNA, and Gaëlle
Talhouarne talked about sisRNA that occurs in the
cytoplasm. The lab is currently attempting to understand
the function of sisRNA by using a genetic model sys-
tem. To this end, Jun Wei Pek showed preliminary data
on sisRNA in Drosophila.

The scientific sessions included an animated discus-
sion on the function of journals and open access pub-
lishing policies, led by Korie Handwerger (Cell
Press/Elsevier), who presented the “article of the fu-
ture” format, exemplified by a recent paper from Joan
Steitz’s laboratory (Tycowski et al. 2012). Issues raised
by audience members include the reluctance of
journals to publish work that confirms previous find-
ings, the obligation of journals to admit errors in pub-
lishing papers and highlight them, and the question of
the usefulness of open access to second and third world
countries, including sub-Saharan African populations,
where Internet infrastructure and stability are the lim-
iting problems to dissemination of scientific findings,
rather than immediate access to journal articles.

Well-attended informal talks included those by Joe’s
wife Diane Dwyer, son Larry, and daughter Barb on life
with Joe, comments by his colleagues at the Carnegie
Institution (Don Brown, Marnie Halpern), and poignant
remarks by Allan Spradling regarding Joe’s impact on
his own science through his deep interest in biology and
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his appreciation of good science. Former colleagues at
the meeting (Joel Rosenbaum, Steve McKnight) praised
Joe as a scientist and person, and others honored Joe by
their presence (Giuseppina Barsacchi, Ed Cohen, Nanni
Din,Marty Gorovsky, Nancy Lane, KathyMahon, Tony
Mahowald, Liz Rogers, Ed Stephenson, Martha Truett,
Karen Vavra). Finally, an evening session led by Adrian
Bird allowed former lab members to relate anecdotes
and remarks regarding their time with Joe that were
variously amusing, insightful, and moving.

Attendees came from 8 countries and 16 states to
attend the meeting, a remarkable testimony to Joe’s
long-reaching personal scientific influence. As Don
Brown (Director Emeritus, Carnegie Institution) point-
ed out, most scientists reach their peak and are well into
career decline by their 70s—Joe is highly unusual in that
he has continued to maintain his scientific productivity
and insight well into his ninth decade. All of us attend-
ing the symposium look forward to the next Joe Gall
Symposium, which has been held at intervals of 10 or
20 years for the past 40 years, and hope that we will be
there to follow Joe’s remarkable example of noteworthy
science and admirable health.

Acknowledgments Research by the authors is supported by the
National Institutes of Health grant no. R01GM046225 to SAE and
R01 GM033397 to JGG (ZFN), March of Dimes Foundation
Grant #1-FY07-443 to SAE, and National Science Foundation
grant no. MCB-0718714 and MCB-1120971 to SAG. Research
by JGG and his laboratory reported in this publication was sup-
ported by the National Institutes of Health grant no. R01
GM033397 to JGG. This content is solely the responsibility of
JGG and his laboratory and does not necessarily represent the
official views of the National Institutes of Health.

References

Bailey TJ, El-Hodiri H, Zhang L et al (2004) Regulation of verte-
brate eye development byRx genes. Int J DevBiol 48:761–770

Bird A (2011) The dinucleotide CG as a genomic signalling
module. J Mol Biol 409:47–53

Blackburn EH, Gall JG (1978) A tandemly repeated sequence at
the termini of the extrachromosomal ribosomal RNA genes
in Tetrahymena. J Mol Biol 120:33–53

Bornemann DJ, Park S, Phin S, Warrior R (2008) A translational
block to HSPG synthesis permits BMP signaling in the
early Drosophila embryo. Dev 135:1039–1047

Chapman JA, Kirkness EF, Simakov O et al (2010) The dynamic
genome of Hydra. Nature 464:592–596

Chauhan C, Zraly CB, Parilla M, Diaz MO, Dingwall AK
(2012) Histone recognition and nuclear receptor co-
activator functions of Drosophila Cara Mitad, a homolog
of the N-terminal portion of mammalian MLL2 and MLL3.
Dev 139:1997–2008

Dorman JB, James KE, Fraser SE, Kiehart DP, Berg CA (2004)
bullwinkle is required for epithelial morphogenesis during
Drosophila oogenesis. Dev Biol 267:320–341

El Jamil A, Kanhoush R, Magre S, Boizet-Bonhoure B, Penrad-
Mobayed M (2008) Sex-specific expression of SOX9 dur-
ing gonadogenesis in the amphibian Xenopus tropicalis.
Dev Dyn 237(10):2996–3005

Endow SA, Gerbi SA (2003) Joseph G. Gall. J Cell Sci
116:3849–3850

Gall JG (1963) Kinetics of deoxyribonuclease action on chro-
mosomes. Nature 198:36–38

Gall JG (2006) Through the looking glass. Nature Med
12:1142–1145

Gall JG, Pardue ML (1969) Formation and detection of RNA-
DNA hybrid molecules in cytological preparations. Proc
Natl Acad Sci USA 63:378–383

Gardner EJ, Nizami ZF, Talbot CC, Gall JG (2012) Stable
intronic sequence RNA (sisRNA), a new class of noncod-
ing RNA from the oocyte nucleus of Xenopus tropicalis.
Genes Dev 26:2550–2559

Huang R, Fang P, Kay BK (2012) Improvements to the Kunkel
mutagenesis protocol for constructing primary and second-
ary phage-display libraries. Methods 58:10–17

James A, Cindass RJ, Mayer D et al (2013) Nucleolar stress in
Drosophila melanogaster: RNAi-mediated depletion of
Nopp140. Nucleus 4:123–133

Jin H, Fisher M, Grainger RM (2012) Defining progressive
stages in the commitment process leading to embryonic
lens formation. Genesis 50:728–740

Kaufmann R, Cremer C, Gall JG (2012) Superresolution imag-
ing of transcription units on newt lampbrush chromosomes.
Chromosome Res 20:1009–1015

Kim R, Paschedag J, Novikova N, Bellini M (2012) The re-
cruitment of the U5 snRNP to nascent transcripts requires
internal loop 1 of U5 snRNA. Chromosome Res 20:943–
951

Lerit DA, Gavis ER (2011) Transport of germ plasm on astral
microtubules directs germ cell development in Drosophila.
Curr Biol 21:439–448

Levanon EY, Hallegger M, Kinar Y et al (2005) Evolutionarily
conserved human targets of adenosine to inosine RNA
editing. Nuc Acid Res 33:1162–1168

Levis M, Ravandi F, Wang ES et al (2011) Results from a
randomized trial of salvage chemotherapy followed by
lestaurtinib for patients with FLT3 mutant AML in first
relapse. Blood 117:3294–3301

Liu H-L, Hallen MA, Endow SA (2012) Altered nucleotide-
microtubule coupling and increased mechanical output by
a kinesin mutant. PLoS One 7:e47148

Liu JL (2010) Intracellular compartmentation of CTP synthase
in Drosophila. J Genet Genomics 37:281–296

Liu JL, Gall JG (2012) Induction of human lampbrush chromo-
somes. Chromosome Res 20:971–978

342 S.A. Endow et al.

Author's personal copy



Paeschke K, Bochman ML, Garcia PD, et al. (2013) Pif1 family
helicases suppress genome instability at G-quadruplex motifs.
Nature 497:458–462

Pardue M-L, DeBaryshe PG (2011) Retrotransposons that main-
tain chromosome ends. Proc Natl Acad Sci USA 108:
20317–20324

Stajich JE, Wilke SK, Ahrén D et al (2010) Insights into evolution
of multicellular fungi from the assembled chromosomes of
the mushroom Coprinopsis cinerea (Coprinus cinereus).
Proc Natl Acad Sci USA 107:11889–11894

Steitz J, Borah S, Cazalla D et al (2011) Noncoding RNPs of
viral origin. Cold Spring Harb Perspect Biol 3(3):pii:
a005165. doi:005110.001101/cshperspect.a005165

Tycowski KT, Shu MD, Borah S, Shi M, Steitz JA (2012)
Conservation of a triple-helix-forming RNA stability ele-
ment in noncoding and genomic RNAs of diverse viruses.
Cell Rep 1:26–32

Yin L, Gater ST, Karrer KM (2010) A developmentally regulated
gene, ASI2, is required for endocycling in the macronuclear
anlagen of Tetrahymena. Eukaryot Cell 9:1343–1353

Joseph G. Gall 343

Author's personal copy

http://dx.doi.org/005110.001101/cshperspect.a005165

	A remarkable career in science—Joseph G. Gall
	Abstract
	References


